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EDITORIAL POLICY 


This issue represents a balance your Editor considers 
the ideal toward which we should work, not a top-heavy 
consideration of stuttering, but adequate representation 
for other phases of speech correction; foreign accent, of 
which we have so much; cleft palate, representative of 
the numerous physiological abnormalities which affect 
speech; and one article on stuttering, a complex speech 
disorder also representative, but in this case of those in- 
volving the mind or speech control organ. All articles 
are objective, with evidence presented to sustain the au- 
thor's conclusions- in other words, they avoid being just 
talk, argument, or mere empiricism. Withal the reader 
may find herein what he can work into improved technique, 
or practical help. 

We invite contributions, especially of the inclosed 
nature. Return postage must be included if manuscripts, 
accepted or rejected are expected back. They should be 
typewritten. Cuts are at the expense of the author. Also 
expensive tables not a running part of the text; for they 
cost us $5.00. Any deviation from proof he also pays for. 
Yet the Journal is designed to serve him, as well as the 
reader, and scientific field involving speech , voice and 
hearing disorders. Twenty-five reprints are supplied free. 

All members should send in bibliographies. We need 
a section on News. Send it in. Perhaps also one on short 
half-page discussions of an objective scientific nature. 
Especially on articles we publish, but also, on timely 
scientific topics and events. 
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CORRECTING THE MECHANISM CAUSING 
MOST FOREIGN BROGUE 


James L. BARKER, Lic. es Let. (Paris) 


From the Phonetics Laboratories, University of Utah 
Salt Lake City, Utah 


If there are differences in the vocal organs of various peoples, they 
do not seem sufficiently marked to be of any importance in pronun- 
ciation. The children of Swedish, Russian, Greek, Italian, Spanish, 
Japanese, and Chinese parents living in America, acquire under 
favorable circumstances, a pronunciation as thoroughly American as 
that of American children of English or American descent. The fact 
that children acquire a good pronunciation, whereas their parents do 
not, has convinced students of pronunciation that the difficulty of 
the adult is one of habit. He carries the habits of articulation 
acquired in the pronunciation of his mother tongue, into the pro- 
nunciation of English. And in so doing he speaks with an ‘‘accent,”’ 
or “foreign brogue.”’ 

Obviously, the adult is confronted by problems which the child 
never meets. The latter’s old pronunciation habits are still so new 
that they interfere less. And in general such factors make unreason- 
ing and effective imitation automatically resultant for him without 
any further guidance. But that is rarely true of the post-adolescent 
and mature individual. He needs a competent teacher who knows 
the phonetics well enough to be able to block off the old habit and 
properly lead out in training the new. One, in other words, who is 
capable of conditioning the responses in the learner. Too few have 
been so qualified, and the world has understood all too little of the 
phonetics involved, for too little careful scientific experimentation 
has been done. 

“So long as the adult foreign born are left to themselves, their 
imitation is unsatisfactory, because they hesitate between two 
uncertainties: What should they do, and how should they do it. 
They neither know specifically just what is wrong, nor exactly how 

3 
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to remedy it. So unknowingly they follow old acquired habits. 
The natives born about them, and unfortunately, teachers of English 
also, being unable to analyze pronunciation faults, are in a position 
to give them very little help. 

‘All, or nearly all, of the foreign born would like to pronounce 
English as native Americans do, but they despair of this, believing 
that a foreign accent will always betray them. This need not be. 
If the habit in the foreign tongue which gives rise to the faulty pro- 
nunciation in English is fully analyzed, it is possible to overcome tt 
completely. If it is known with precision and certainty what a 
person should do with the vocal organs and what he is doing that 
he should not do, it is possible to train and co-ordinate the vocal organs 
in new movements, form new speech habits, and overcome all traces 
of faulty accent. 

“Contrary to the opinion commonly held, the foreign born 
are not betrayed as such so much by the mispronunciation of indi- 
vidual vowels and consonants as by fundamental mechanical habits 
of articulation pervading all of their speech which, though not 
analyzed by the hearers, characterize the foreign born as German, 
Greek, Italian, etc. In order to enable them to secure a good 
pronunciation, they must be taught both what to avoid and exactly 
what to imitate; their difficulties must be isolated and accurately 
analyzed; and drills based on such correct analysis must be formulated. 

“Though the production of the individual sounds should not 
be neglected, the drills should not be based on the usual mass of 
minute unrelated details; but on fundamental differences in the 
control of the breath in relation to the movements of the vocal 
organs and of their movements to each other. 

“Such faults appear to be many, but in reality they are few in 
number, though they are repeated over and over again. Nearly 
every word is incorrect; but not every word need be corrected 
individually, since the correction of a small number of general 
habits that appear in sound after sound and in word after word 
results in the incidental elimination of the faults in individual words 
themselves. 

““Most people feel that, though they may not be able to pro- 
nounce, they can at least hear. In this they are mistaken—they 
must first learn to hear. The instructor should not only indicate 
how habits of pronunciation differ physiologically and mechanically 
but should also make clear how the effects on the ear produced by 
them differ. Ordinarily, the ability to hear and the ability to speak 
are acquired at the same time, the person failing to hear until he can 
pronounce and failing to pronounce until he can hear. The real 
discriminations are chiefly mental, and are acquired together. 

“The correct pronunciation of any word may be acquired or any 
faulty pronunciation corrected after a very few trials. However, 
this must be kept in mind: When first pronounced correctly, it will 
be with a conscious effort that will betray itself to the ear of a native. 
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In a similar manner, a tennis player, in learning a new stroke, acquires 
‘correct form’ before being able to execute the stroke easily and 
skillfully. In both the case of the language learner and that of the 
tennis player, a certain awkwardness is at first unavoidable, and ease 
and effortless skill come only with correct repetition.” 

(Additional material culled by the editor from BARKER, JAMES L. Federal 
Textbook on Citizenship Training, Part I—Our Language, Supplement A, English 
Pronunciation. November, 1935.) 

Phonetic study has usually taken one of two directions. (1) The 
physical analysis of sound (not considered here). (2) Artificial palate 
and Kymograf Analyses, which studied the position of the tongue in 
the formation of vowels and consonants, and compared the position 
of the tongue for a consonant or vowel in one language with the 
position of the tongue for the corresponding consonant or vowel in 
other languages. Phoneticians engaged in this study have concluded 
that the path followed by the tongue in reaching and leaving these 
positions is of no particular importance and is determined by the 
least effort and the end-positions.! None of them has published a 
comparative study of the transitions from sound to sound. 

Another type of mistake is left entirely untouched by this class 
of phoneticians, since no attempt is made to explain it. Spaniards, 
Russians, Arabs and many others seem to insert a vowel after a final 
stop consonant. Either because we come in contact with more 
Italians or because this vowel is more striking in their pronunciation, 
it is associated more particularly in our minds with Italian accent. 
“Jt did’”’ (Fig. 1)? is pronounced with a vowel following the ¢, which 


1JESPERSEN, O. Lehrbuch der Phonetik, dritte Auflage, S. 166-167. 
Passy, Paut. Les Sons du Francais, dixieme edition (Paris, 1925), p. 109. 


2In the experiments here described, the upper line, N, gives the voice 
vibrations taken through the nose; the second line, M, the vibrations from 
the mouth; the lower line, T, the movement of the tongue. The vibrations 
from the nose, collected by means of a glass olive placed in one nostril (the 
other being left free), passed through a tubber tube into a shallow brass capsule 
or tambour covered with india rubber, to which was attached a long lever bear- 
ing a gold pen that inscribed the vibrations on the smoked-paper surface of 
the revolving cylinder. The vibrations from the mouth were obtained simi- 
larly, by speaking into a mouthpiece; and the movement of the tongue was 
obtained by placing a small rubber bulb in the mouth at the point where the 
tongue approached the hard palate, a perforation in the mouthpiece permitting 
it to be connected with the tambour carrying the inscribing lever. The ascent 
of the line T corresponds to the upward movement of the tongue toward the 
hard palate. These are shown in Figs. I, V, VI, and VII. 

The experiments made at the University of Utah and described in this 
article are recorded in the same manner as those made in Paris, the line L 
indicates the movement of the lips, FT the front tongue, BT the back tongue, 
M the vibrations from the mouth, S the vibrations and air pressure back of 
the point of contact, and N the voice vibrations taken through the nose. For 
line S, the vibrations and pressure pass through a rubber tube placed back 
of the point of contact and carried to a tambour in the same manner as the 
vibrations for line N described in the experiments made in Paris. These are 
shown in Figs. II, III, and IV. 
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"it did M Shaw 





Fic. I. Four different people pronounce ‘‘it did’’ in four experiments of 
three tracings and a line of phonetic analysis to each. The top line shows 
movements of the tongue-tip; the middle tracing, being of voice and air pressure 
escaping thru any mouth opening; and bottom line, voicing at the larynx. 
The top one of these experiments made in Paris, is by an American with 
inglish-speaking native habits. The lower three experiments—pronunciation 
by Frenchmen, all manifest varying degrees of separation between the ¢ and d. 
The last two indicate two distinctly separate peaks in the tongue line, and a 
voicing before the second contact (peak) as well as following the final d, as may 
be seen by the voice vibrations in the lower tracing of each experiment; that 
would inevitably result in a vowel such as colloquially written ‘‘it a dida.’’ 
Furthermore, the middle or lower always shows peaks indicating abrupt 
pressure variations, which must indisputably be created by almost unbelievably 
rapid shifts in the breath control mechanism; and this appears to be primarily 
in the larynx, judging by the peaks of the lower voicing or laryngeal line in the 
second and third from the bottom; and from the abrupt peak in the middle 
mouth pressure line of the last experiment which occurs right under the dip of 
the tongue-tip line long after the tongue has released contact for the ¢ 

Nothing of this kind shows in the native American’s pronunciation of Eng- 
lish. His tongue line shows movement typical of all his speech organs. It 
shows no sharp top, or flat peaks, for obviously his tongue is in constant motion, 
sliding up to and away from position in a characteristically snake-like manner. 
His lower tracing shows the voice vibrations stop long before the tongue 
releases position for the final d, hence there is no possibility of a final vowel 
‘“‘dida."’ Nor would it suffice to teach the Frenchman to try and reproduce the 
American’s pronunciation by merely suppressing the vowel, for his breath- 
control and the other elements of his synchronized, non-overlapping, staccato, 
pronunc ie ition mechanism analyzed above, would still leave him with a ‘‘foreign 
brogue.’’ That can be seen from the numerous abrupt drops or rises, sharp 
peaks, or flat tops, in the tongue line curves, as well as his aforementioned 
hesatoreaiare control. ~ must be taught a slide-trombone mechanism; to 
glide from sound to sound, by preparing position for the sound ahead, while 
still pronouncing the one before; by keeping a continuous air-stream, with no 
more interruptions in it than are called for by consonant contacts, and never 
stopping even on these contacts, but glide away as quickly as they are reached; 
and by teaching him, that (as is shown by these experiments) his French has 
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writers of dialect indicate by the letter a, writing ‘‘it did” as ‘‘ita 
dida.” In the pronunciation of adult Italian learners of English the 
presence of this extra vowel persists after all stop consonants. It is 
quite evident that a comparison of tongue positions in the pronun- 
ciation of any two or of all the vowels in the English and Italian 
languages, would be of no help whatever in the correction of this 
fault. It would also seem that, if this group of Latin and Slavic 
learners are pronouncing an extra vowel, it should be easy for them 
to omit it. Are they inserting a vowel, and if not, what is the habit 
of speech that accounts for this most characteristic of faults? 

In an effort to answer this question, let us compare a number of 
kymographic experiments of French and English, keeping in mind 
that what is said here of French is equally true of any one or all of 
the languages already mentioned, namely, Slav, Romance, Arabic, 
Hindustani, and many others. 
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Fic. II. An American’s pronunciation of ‘‘taught Tom.’’ The second 
trace from the top shows the tongue only made one contact (and peak) for 
both the final ¢ of ‘‘taught’’ and the initial one of ‘‘Tom.’’ Cf. ‘‘It did’’ of 
Fig. I, showing the radically different movement of the Frenchman. (See 
Note ?, second paragraph for legend.) 


If the presence of a vowel-like sound after the first ¢ in “taught 
Tom” (Fig. II) and “‘it did” in the pronunciation of French and the 
others above mentioned adult students of English, cannot be explained 
by differences in tongue position, one might ask if there are any 
differences of movement, and if so, if they are significant. Let us 
examine tongue movement in kymograms of English and French in 
the pronunciation of two ?’s, two d’s, etc., or of any other two con- 
sonants requiring the same position of the tongue. 

In “taught Tom” it will be observed that the movement of the 
tongue produces but a single curve and that this curve is but little 
or no longer than the curve of the tongue for the one ¢ in ‘‘ Tom.’ 
It is apparent that this fact may be significant, because phoneticians 
have said that the difference between a double consonant and a 
single consonant is caused by the greater length of the holding of the 
position for the consonant. This is not true, however; here it is seen 
no real final consonants in the English sense, hence he must glide up to the 
consonant-contact position and gently cease all pressure and voice before that 
position is released, so as not to end on an explosion or vowel. Italians, 
Mexicans, Spaniards, and other Romance peoples, as well as Russians and 
other Slavs, Greeks, those from the Balkans, Japanese, Chinese and other 
Orientals, and indeed the great majority of foreigners in the U. S. A., excepting 
primarily Scandinavian, and Germanic language groups generally, all fall in 
this category. 
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that the tongue position for ¢ in ‘‘Tom’”’ is held as long as for the two 
t’s in “taught Tom,” and an examination of a large number of cases 
demonstrates clearly that a single consonant may be, and frequently 
is, much longer than a double consonant. In consequence, this dif- 
ference in the length of time the position is held does not explain 
double consonants. It is not even a determining factor as to whether 
a consonant shall be heard as a single consonant or as a double con- 
sonant. In fact, the combined length of the two English consonants 
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Fic. III. Nor does difference in mere length of plosion or consonant 
contact account for the difference between native and foreign pronunciation 
of English. The length of the two consonants m and ¢ in ‘‘ten took’’ above is no 
longer for the two combined than the one ¢ in ‘‘Tom.’’ See note? for explana- 
tion of tracing lines. 


pronounced in the same position is usually no greater than the 
length of a single consonant. The length of the two consonants ” and 
t in “‘ten took”’ (Fig. III) is no greater than the length of ¢ in “ Tom.” 

If we now compare the curves in the French pronunciation for 
the same consonants, for example, ‘‘cette tante”’ (Fig. IV) and “‘it 
did,’”’ we observe that for the double consonant or the two consonants 
pronounced with the same tongue position there is a separate curve 
in most cases for each consonant, and that in all other cases the curve 
is longer. 
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Fic. IV. The Frenchman’s pronunciation of his ‘‘cette tante’’ here, and of 
‘“t did,’’ Fig. I, shows a separate tongue movement curve for each of the point 
lingual consonant pair. Likewise voice vibrations between them confirming 
the observations under Fig. I. See note ? for curve description. 


An examination of ‘it did’? and “cette tante’’ shows voiced 
vibrations after the first ¢; that is, it shows the presence of either a 
voiced explosion or of a vowel of which the French, Italians, etc., are 
unaware. This can be accounted for, if the Frenchman or the 
Italian pronounces the vowel, stops the air current, moves his tongue 
into position for the consonant, and then starts the current again 
and explodes the consonant. We have seen that the explosion of 
the consonant is evident in the tracing, and this may explain the 
presence of the vowel-like sound after the ¢ in the Romance-Slav 
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pronunciation of “taught Tom” and “‘it did’’; it is not a separate 
vowel, perhaps, but the Romance-Slav-Arabic, etc., means of pro- 
nouncing the stop consonant. 

Figure V is an example of a very frequent English pronunciation 
of ‘‘maintenant.’’ At the moment the tongue reached the ¢ position, 
the soft palate was still lowered, permitting the air to pass through 
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Fic. V. The native English speaker from the U. S. A. provides confirm- 
atory evidence in his brogue pronunciation of such a French word as 
‘‘maintenant.’’ His Englishman’s slide-trombone mechanism using continuous 
expulsion of air is so unlike the Frenchman's cornet mechanism of staccato, 
quick shift and clear-cut separation of sounds, that almost his whole word 
becomes nasal. See text and note ? for explanation of tracings. 


the nose for the nasal vowel; but, since the difference between n and ¢ 
is first that is voiced, ¢ mute, and second, that for ¢ the air passes 
through the mouth and for ” through the nose, the English habit of 
continuous expulsion of the air while the consonant position is being 
taken produces mechanically an m not intended by the speaker; just 
before the taking of the tongue position for ¢, air is passing through 
the mouth and nose for the nasal vowel; as the tongue takes the 
position for ¢ the air passing through the mouth is shut off, leaving 
the voiced air passing through the nose; this results in a “nasal 
voiced t,” that is, in . This then is a glide produced as the transi- 
tion is made from the nasal vowel to a front stop or even to a front 
continuant. 

The expulsion of air can be continuous, as just indicated, and the 
glide n avoided if the speaker closes the passage to the nose by means 
of the soft palate an instant before the closure made by the tongue 
is complete. Figure VI is an example of this; in line N the vibrations 
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Fic. VI. The English-speaking mechanism can be changed to that of the 
native French- speaker by preventing the usual English tendency of preparing 
and beginning a slide into positions for the next sound before finishing the one 
being pronounced. It follows that the reverse would be true for the foreign 
Romance—Slav., etc., persons learning to speak English. They must acquire 
the slide-trombone glide mechanism by beginning to slide into positions (or 
prepare) for the sound ahead before finishing the one being pronounced. See 
text and note ? for facts concerning tracings. 
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stop at the moment of closure of the soft palate, but continue in line 
T until the tongue in making position for ¢ shuts off the air passing 
through the mouth; thus, although the pronunciation is continuous, 
no glide 2 is produced because at the moment the tongue moves into 
position, no air is passing through the nose. 
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Fic. VII. The French pronunciation of ‘‘maintenant’’ shows no glide, 
such as of a parisitic m between the first vowel and the central ¢ for example. 
The voice has stopped by the time the tongue reaches position for the ¢, thus 
making for a clear-cut initiation and ending for every sound. This calls for 
complete and sharply co-ordinated initiation and stoppage of every movement 
necessary to make a transition from sound to sound—of breathing muscles, 
vocal cords, velum, back-tongue, lingual-tip, lips, jaws, etc. It is the exact 
opposite of the overlapping compromising, preparation-for-sound-ahead mech- 
anism of the American. See note ? for legend to tracings. 
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In the French pronunciation of ‘‘ maintenant’ (Figure VII), there 
is no glide ». The vibrations in the line N do not stop before the 
vibrations in the line M; consequently, the soft palate did not close 
the passage to the nose before the tongue made contact for ‘“‘t.” 
Then, if air was being expelled from the lungs at the moment the 
tongue assumed position for ‘‘t,” a glide ‘‘n’’ would be shown as 
large vibrations in the N line at the moment the transition is being 
completed. Since this is not the case, it follows that no voiced air 
was passing through the nose. Hence we conclude that a final stop 
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consonant in the Romance-Slav pronunciation is preceded by a 
momentary stoppage of breath and, of necessity is followed by an 
explosion, heard by English ears as an indistinct extra vowel. 

If Romance-Slav students are taught to glide up on the vowel 
into the consonant as they expel the breath continuously, the curve 
produced on the kymograph for a double consonant and for two 
consonants requiring the same position of tongue or lips presents 
the length of a single consonant as in English, and the explosion 
heard as a vowel after consonants, disappears. This fact confirms 
the conclusions of the laboratory experiments. 

Thus the difficulty is one of habit, not of taking certain positions 
or of maintaining them, but of movement in relation to breath- 
control; it is a difficulty that concerns, not static phonetics, but 
dynamic phonetics. 


SPEECH CORRECTION TECHNIQUE 


It may be well to indicate some practical applications of this 
difference in the consonants. 

The English pronunciation of the foreign born has a staccato 
quality. It could not be otherwise, since in other languages, posi- 
tions are held and most transitions (all in Romance-Slav languages) 
are made in silence. If the foreign born while pronouncing a vowel 
will maintain in part the vowel position of tongue or lips or both as 
long as possible while “gliding into” the consonant, the staccato 
effect will disappear and a drawling diphthongal quality will result. 

At first it is well to practice vowels followed by a single consonant: 
at, all, own, am, up, etc., taking care to shift position gradually from 
vowel to consonant while pronouncing without interruption of the air 
current that is being expelled through the mouth or nose. 

Since in the Romance, Slav, and many other languages, the 
transitions from consonant to vowel, from vowel to vowel, from vowel 
to consonant, and from consonant to consonant are made in silence, 
there is no necessity for the physiological preparation of a sound 
ahead before a preceding sound has been completed. 

Preparation is quite to be expected, however, in English, since the 
pronunciation within the syllable tends to be continuous; in fact, 
preparation one step ahead is made constantly. Thus, in be, the 
tongue position for e is prepared before the lips explode the 6; in 
blue, the tongue position for / is (largely) prepared before the d is 
exploded; in pull, not only the tongue position for u but likewise the 
tongue position for / is prepared in part before the p is exploded. 

In English, in contrast with the silent shift of the Romance-Slav 
languages, the slow sonorous shift from sound to sound results, not 
only in the diphthongization of both the beginning and end of vowels, 
but also in the ‘diphthongization” of consonants. For example, in 
laid, the end of the / and the beginning of the vowel are both diph- 
thongized as the tongue leaves the position of the one and takes the 
position of the other; and the end of the same vowel and the beginning 
of the d are likewise diphthongized as the tongue glides out of the 
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vowel into the consonant position. In world, r is a glide and is used 
as a vowel to pronounce / which in turn is used as a glide to pronounce 
d: the entire word is a glide with preparation constantly made ahead. 

Those of Romance or Slav, etc., speech, should (1) practice the 
pronunciation of words consisting of consonant plus vowel: may, pay, 
be, no, do, etc., making preparations to pronounce the vowel before 
exploding the consonant; (2) practice pronouncing words containing 
two or more initial consonants like play, blue, pray, clay, stray, etc., 
preparing the position for the second consonant before pronouncing 
the first. In practicing sér in stray and straw take care that the 
compromise position of the tongue for the three consonants is suf- 
ficiently retracted for r. (3) Practice pronouncing try, tray, and 
other words in which the second consonant must be pronounced in 
a compromise position which is nearly the position of the second. 
(4) Practice pronouncing hats, each, takes, etc., preparing the final 
fricative before the preceding stop is completed, and maintaining the 
effort to pronounce during the occlusion of the stop. This will 
overcome the fault of pronouncing the fricative as a detached sound 
by itself, a pronunciation common to nearly all of the European 
languages. (5) Practice pronouncing word groups like ten men, come 
nearer, take time, take more care, preparing the initial consonant of 
one word while pronouncing the final consonant (or vowel) of the 
preceding word. 

Of course, the vowel-like sound inserted between the two con- 
sonants in the Romance-Slav pronunciation of it takes (ita takes) 
disappears incidentally if the ¢ of it is pronounced as the tongue 
glides out of the vowel 7 into the consonant position and the ¢ of 
takes is pronounced as the tongue leaves the same position. 

The short length of all consonants and the short weak voicing of 
voiced consonants in English, both result from the pronunciation of 
two consonants with the physiological movements and the length of 
a single consonant. In stop me, p and m have half length only, and 
m can be voiced only just before it is exploded; because as the lips 
close, p is pronounced, whereas as they open, m is pronounced; and 
the two consonants have the length of a single one. 

In canopy, n is pronounced with the a as the » position is taken, 
and ~ is pronounced with the y; the o in between tends to be pro- 
nounced as a transition sound as the shift in position is made from 
n to p. No definite position is taken or held for 0, and it is then an 
indistinct slurred vowel—a transition sound. All unaccented vowels 
between two consonants are pronounced similarly and, if the non- 
English speaking student of English will practice pronouncing the 
first consonant with the preceding vowel, he will then slur or pro- 
nounce indistinctly the unaccented vowel between the consonants, 
and that without any special effort. 

These are the most important marks of foreign “‘accent.’’ They 
all depend for their correction on the changes in habits of movement 
and breath-control indicated and none of them may be corrected by 
a system of phonetics based on a study of static positions alone. 
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ETIOLOGY OF CLEFT PALATE AND 
HARELIP 


HuGu G, Beartry, M. D. 


From the Oto-Laryngological Department and Clinic 
Ohio State University Medical School 
Columbus, Ohio 


Cleft palate and harelip are defects that can scarcely be concealed. 
Almost everyone recognizes the congenital character of these deform- 
ities, but beyond that one fact the subject seems to invite endless 
questions and conjectures. How do these defects occur, and why’ 
Why should such an affliction fall on certain individuals and spare 
others? Are these deformities caused by disease, accident, or malnu- 
trition? Are they caused by the degenerative effects of civilization? 
Is the child’s deformity due to any fault of the parents? What can 
be done to remedy or correct the defect? Some of these questions can 
be answered definitely. Others, in our present state of knowledge, 
can be answered only in part. 

“The congenital deformities known as harelip and cleft palate 
are doubtless as old as the human race. In all probability they are 
even older, for these same deformities occur in other present-day 
mammals, and from their very nature we know they must have 
occurred occasionally in the earlier prehistoric species. 

“A baby born with a completely cleft hard palate is greatly 
handicapped, as such a defect precludes feeding in the natural manner 
and makes artificial feeding difficult. Without proper care there can 
be only one outcome. Beyond any doubt such cases have occurred 
throughout the whole history of mankind; and equally beyond doubt 
most of the worst afflicted of such individuals have failed to survive 
infancy. 

“Cleft lip is less serious in its survival effects, but its presence 
creates serious problems. Genetically the two defects are closely 
related, and not uncommonly both occur in the same individual.’”! 

How do these defects originate’? To answer that question we 
must turn back to the pre-natal period of the individual. All biol- 
ogists are familiar with the “recapitulation theory” or “ Haeckel’s 
Law,” ‘“‘the history of the individual recapitulates the history of the 
race,” or more briefly stated “‘ontogeny repeats phylogeny.”” This 
law sets forth the great similarity existing between the life history 
of an organism and the evolutionary history of the race or group to 
which it belongs, and explains this similarity by the theory that the 
successive stages through which the organism passes represent the 
series of ancestral types from which it has descended. To make a 


1Beatty, H. G. Harelip and Cleft Palate Deformities, The Crippled 
Child, April, 1936. ‘ 
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specific application of this biological law, we may say that the life 
history of dny human being is an epitome of the life history of the 
human race. 

In man the changes that represent many chapters of the early 
developmental history of the race are crowded into the relatively 
brief pre-natal period. Normally these changes follow each other 
rapidly. Under some circumstances, however, circumstances not at 
present understood, the normal sequence may be broken and the 
devlopment of some structure may stop short of completion. This 
is what has occurred when a baby is born with a congenital defect 
such as cleft palate or harelip. A condition that is perfectly normal 
at a certain definite stage of intra-uterine life persists beyond that 
stage and is retained until birth and—unless’corrected by surgery- 
throughout life. 

Six hundred cases, including 318 of cleft palate in its various forms 
and 282 involving harelip, culled as a running group from the 
author’s practice, may give the reader some idea of the relative 
incidence of the different types. Of the 318 cleft palate: 

t7.8% (152 cases) were complete cleft of alveolar process, hard 
and soft palate. 40 right (26.32%). 70 left (46.05%). 42 bilateral 
(27.63%). 

29.24% (93 cases) cleft of hard and soft palate only. 0 right. 
5 left (5. 38%). 88 bilateral (94.62%). 

10.7% (34 cases) cleft of hard and soft palate complicated by 
cleft of one side of hard palate. 

7.23% (23 cases) cleft of alveolar process only. 4 right (17.39%) 
18 left (78.26%). 1 bilateral (4.35%). 

5.03% (16 cases) cleft of soft palate only. 

Of the 282 harelip cases in various complications: 


7.12% (20 cases) were right side simple harelip cases. 

19.14% (54 “ ) & “ harelip and cleft palate. 

14.54% (41 “ ) * left “ simple harelip cases. 

33.38% (94 * ) & “  “ harelip and cleft palate. 

B01 = )} « © )pi-lateral harelip alone. 

1277, 160 © )} Pe - “ and cleft palate. 
7%(2 “ ) *  bi-lateral harelip associated with soft 


palate only. (Very rare.) 

A clear statement of what occurs in these cases is given by Pro- 

fe sssor Michael F. Guyer, of the University of Wisconsin, in his book, 
“Being Well-Born,” where he says: ‘‘Various congenital defects in 
man are retentions or extensions of conditions or structures that are 
of perfectly normal occurrence in the earlier stages of embryo forma- 
tion. Two of the commonest of these are perhaps harelip and cleft 
palate. In the fetus the upper lip is formed by the fusion of two 
lateral parts with a central part, across two deep, wide grooves 
which connect the early mouth with what will become the nostrils. 
If these parts fail to unite the result is a harelip; that is, a cleft or 
groove is left between each nostril and the mouth. If the fusion 
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fails to occur on only one side the more usual single harelipped 
condition is produced. 

Cleft palate is not infrequently combined with harelip. (See 
Fig. 1). It too is the result of an arrest of development in which two 
early embryonic halves are prevented in some way from fusing as 
they should normally do; thus, an earlier embryonic condition per- 
sists into the adult. The suppression, however, is one which occurs 
at a later stage of development than that productive of harelip, for 
while in the normal human embryo the parts of the upper lip are 
united before the end of the second month, the fusion of the right 
and left halves of the palate to form the roof of the mouth is not 
completed before the end of the third month. 





Resqurd Moray 
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Fic. 1 


A complete palate occurs only in mammals. Its obvious use is to 
enable the young to suckle and swallow withoug regurgitating food 
through the nose. Since it separates the nasal passages from the 
mouth it also permits an animal to breathe freely while masticating 
food. A child with a cleft palate, is as far as this structure is con- 
cerned, in much the same condition anatomically as that which is the 
normal state in amphibians and reptiles. A tendency toward the 
formation of harelip’and cleft palate apparently runs in certain 
family strains.’” 

Another writer, Dr. H. Rischbieth, whose interest in the subject 
is mainly from the standpoint of eugenics, describes these structures 
and gives a somewhat detailed account of their development in the 
embryo. He says: 

“Tn the normal individual the palate consists of two parts, the 
hard palate and the soft palate. The hard palate is a plate of bone 

2GuyeR, MicHAEL F. Being Well-Born. The Bobbs-Merrill Company, 
2nd Edition, 1927, pp. 48, 49. 
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of, roughly, semi-circular form, placed in a horizontal plane. Of this 
semi-circle the circumference corresponds to the alveolar margin of 
the upper jaw, and the chord placed posteriorly is free. It separates 
the cavity of the mouth from that of the nose. To the posterior 
border of this plate is attached, in the same plane, the soft palate, 
which is composed of a flat tympanum of fibrous tissue, like that of a 
drum, and the muscles which render it tense or lax (the other struc- 
tures in it concerned with sensation, etc., being here omitted). Its 
posterior border is free, and terminates in the middle line in a ‘queue’ 

the uvula. The soft palate can be elevated so as to close the 
posterior aperture of the nose completely. It is largely concerned 
in the function of articulation. The uvula in this respect is partic- 
ularly concerned with the gutteral articulations; such as that of R 
in many foreign languages. The simplest form of cleft palate involves 
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the soft palate alone, which is divided in the middle line in a direction 
from behind forwards. The hard palate may also be divided in the 
same direction. This is usually to the left of the plane of the septum 
of the nose, but may be to the right of it; or there may be a cleft on 
both sides of that plane (bilateral cleft palate). Cleft palate may 
occur, in any of tis varieties, with any of the varieties of hare-lip. 
“An explanation of these conditions is to be found by reference 
to the development of the face and particularly of the nose and 
mouth. (See Fig. 2.) Into the earlier stages of that development it 
is unnecessary to enter, but the later stages may be briefly outlined. 
In an embryo of about four weeks, the frontal tegmentum or ecto- 
dermal covering of the fore-brain, has grown down in front of the 
latter. On each side of that frontal tegmentum the nasal depressions 
have appeared and the embryonic nasal areas can be recognized. 
Lower down, the facial part of that frontal tegmentum is raised into 
a transverse fold (the ‘‘muzzle fold’’) in the walls of which lie the 
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embryonic nasal areas. The latter become formed into pits by the 
elevation of the fold about them, and thus there is a division into 
three—the mesial and two lateral frontal processes; above which is 
the frontal eminence. From the mesial and lateral frontal processes 
there are subsequently developed the mesial and two lateral nasal 
processes. Soon after this, another outgrowth from the frontal 
eminence occurs on each side below the others—-the superior max- 
illary process. The mesial nasal process, or processus globularis, 
subsequently forms the septum of the nose, the praemaxillary bone, 
which bears the two central and two lateral incisor teeth and the 
prolabium. From the lateral nasal processes the lateral walls of 
the nose are developed. 
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“From the maxillary processes (See Fig. 2) are developed the 
superior maxillae, and, by a growth inwards from these, in a hori- 
zontal plane, the palate on each side. The primary palate is thus 
formed as a transverse bridge dividing the nasal cavity from the 
cleft of the mouth, and its closure begins as an adhesion between 
the approaching walls of the cleft. (See Fig. 3.) Subsequently this 
epithelial plate dissolves and is replaced by a bridge of mesenchymal 
tissue. At about the fifth week the primary development of the 
palate is complete. It is by defect of growth and union on the part 
of these “‘processes’’ that the deformities hare-lip and cleft palate 
are produced.’ 

So much we know as to how these deformities come about. The 
reason why they occur is not so readily found. There have been 


SRISCHBIETH, H. Hare-lip and Cleft Palate. Eugenics Laboratory 
Memoirs, XI, Treasury of Human Inheritance, Part IV, Section XII, pp. 80, 81. 
Dulau & Co., 1910. 
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many theories advanced to explain the occurrence of cleft palate and 
harelip, but none has been accepted. We can only say at present 
that the underlying cause is not known. The phrase ‘‘arrested devel- 
opment”’ is a convenient one in telling what has taken place, but it 
does not tell why. The reason sometimes given, “deficient develop- 
mental vigor,’’ leaves us still in the dark as to any real cause. We do 
know that these defects are not due to disease, accident, pre-natal 
impression or malnutrition. We cannot say that these deformities 
are due to degenerative effects of modern civilization, for we know 
that these same defects occurred in ancient man. Dorrance quotes 
Smith and Dawson of London as reporting one case of cleft palate in 
their work on ‘‘ Egyptian Mummies’’‘, and evidence of its occurrence 
in the aboriginal inhabitants of America is shown by skulls in both 
the United States National Museum and the Peabody Museum. 
But whatever the complete answer to this question may be, we can 
say with assurance that one factor is heredity. 

“Hereditary tendencies to these congenital defects play such an 
important part in our case histories that they cannot be ignored. 
One generation may escape, though the defect may appear in both 
the preceding and following generations. The first child of a family 
may be afflicted and the following ones escape. In one family five 
normal children were followed by a sixth with a cleft. Identical 
twins may have identical deformities, other twins different ones, or 
one twin may be deformed and one normal. Such incidences (with 
the exception of identical twins) have occurred in the author’s 
practice. Cleft lip is the more noticeable deformity, but cleft palate 
causes more functional (speech and health) disturbances. Either 
causes a marked psychological effect upon an otherwise normal 
patient, and this may be noticeable in some children at a very 
early age.’ 

It is difficult to make any definite statement regarding the fre- 
quency of occurrence of these deformities in children, as no adequate 
statistics are at hand. From such scant material as is available it 
would seem safe to say that not more than one child in two thousand 
is likely to be born with either cleft palate or harelip. 

So evident is’ the influence of heredity in the occurrence of these 
abnormalities that it was recognized long before any rational expla- 
nation of the deformities was known. For many years stock raisers 
have observed that certain strains of domestic animals carry these 
defects. The heredity factor is especially noticeable in the case of 
smaller animals, such as dogs, cats and rabbits, whose short period 
of gestation and early maturity allow a rapid sequence of generations. 
Veterinarians who specialize in the handling of dogs and cats say 
that in these animals cleft palate is much more likely to appear in 
strains that are in-bred. 


4DorRANCE, G. M. The Operative Story of Cleft Palate. Philadelphia. 
Saunders, 1933 p. 1. 

5Beatry, H. G. An Outline for Students of the Throat, Nose and Ear. 
Ohio State University Press, 1936, p. 79. 
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Rischbieth, in his monograph on Harelip and Cleft Palate, says: 
‘“Comparable defects have been observed in many species of mam- 
mals; it is possible that they also occur in vertebrates lower than 
these in the scale. In the Hunterian Museum of the Royal College 
of Surgeons there are specimens showing the condition in cattle, 
sheep and dogs; in some of these specimens it is associated with other 
defects, such as anencephaly. Its occurrence in domestic animals 
and in wild animals born in captivity has been noted by many 
observers. . . . The influence of heredity in its causation has been 
shown in dogs by Bland Sutton, as well as by Meckel and others. 
Whether the deformity occurs in wild animals born under natural 
conditions, or whether it is in them a new condition, only occurring 


Fic. 4. Twins. One with com- 
plete cleft lip, the other with an 
incomplete; both left side. Their 
cleft palates also vary in character 
and extent. Operated early enough, 
both speech and looks improve enough 
to prevent the unspeakable torment 
patients in Figs. 5 and 6 suffered from 
playmates, and the thoughtless gaze 
or comment of grown-ups. 
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The psychological effect on a 
child allowed to grow up with cleft- 
palate and its resulting distorted 
speech is a serious matter. But 
complicated by such a harelip as the 
patient in Fig. 5 has, it inevitably 
leads to violently repressed, educa- 
tionally retarded, shy, retiring, ter- 
ribly self-conscious beings. And even gE 
though blessed with the best of 
mental endowments they rarely profit 
thereby. 
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when they are born in captivity, possibly as the result of bad environ- 
ment and degeneration of the parents is uncertain.’* In a footnote 
this same author mentions specifically lion and other cubs born in 
zoological gardens as exhibiting defects of this kind. 

The frequency of occurrence of these deformities in animals is 
even more difficult to determine than in man. Farmers, keinel-men, 
cat fanciers and fur farmers, all of whom have financial interest in 
their stock, keep careful watch of their young animals and are likely 
to notice any such defects. But among animals of less value, espe- 
cially among dogs and cats that run free, such defective young may 
be born and die without anyone taking notice of them. The same 
is true, to a far greater extent, among wild animals, where it is only 
by the merest chance that such a defective young one is seen by any 


5Op. cit., pp. 84-5 
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person. Three cases of the occurrence of cleft palate in wild animals 
have been reported to me, though in no case have I seen the specimen 
All three of these observations were made thirty years or 
One of these was a wild rabbit, born in the shadow of 


myself. 
more ago. 








Fic. 5. Patient presented at age 8. Ideal age for operation 
said to be 12 to 14 months. 











Fic. 6. No harelip. Cleft, however, thru hard and soft palates. 


the old Zoviogy Building on the Ohio State University campus; one 
was a white-footed deer mouse, born in the old Lake Laboratory of 
the University; and one was a fox cub, brought in from along the 


Scioto River. 
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A STUDY OF THE HEART RATE 
DURING STUTTERING 


LEE EpwarpD TRAvis, Pu. D.; W. W. TuTtLe, Pua. D. 
AND 
DonaLp W. Cowan, M. D. 


From the Psychopathic Hospital and Department of Physiology 
University of lowa, Iowa City, Iowa 


It is an established fact that not only the speech mechanism 
but stryctures not directly concerned with the speech act are involved 
in the stuttering complex. Extra-speech structures may be involved 
in one of two ways; the stutterer may consciously or unconsciously 
use them in his attempts to alter or break the stuttering pattern 
or they may be involved in a spreading of the primary stuttering 
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Fic. 1. Respiratory variations of the heart rate of a normal speaker during 
silence. I=beginning of inspiration; E= beginning of expiration; and P= 
beginning of pause in respiration. The numerical values on the ordinant give 
the number of heart beats per min. calculated for each beat. 


symptoms. Typical of the first type of involvement are such 
reactions as blinking and grimacing, and of the second type, inability 
of the eyes to fixate continuously and changes in the pupillary reflexes. 
Further, it has been demonstrated that during stuttering, the inability 
to speak normally becomes more generalized to include the inability 
to continue voluntary movements of certain parts of the body, for 
example the hands and the feet. These facts give us a picture 
of tie wide-spread effect of the stuttering process upon the organism. 
in the present study we were interested to see if such an involuntary 
function as the heart beat were affected during stuttering. 
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PROCEDURE 

The heart potentials and the respiratory cycles were recorded 
simultaneously on the same film. Lead 2 of the electrocardiogram 
was used throughout. For recording breathing, the pheumograph 
was placed around the body at the level of the zyphoid process. 

The 31 subjects were 16 normal speakers enrolled in the Uni- 
versity of Iowa and 15 adult stutterers receiving treatment in the 
Speech Clinic of that institution. Breathing and heart records 
were obtained during silence and oral reading. 


RESULTS AND DISCUSSION 
The demonstrated fact, that under certain conditions in man 
inspiration is accompanied by an acceleration, and expiration by 
a retardation of the heart rate, has been observed by us in the 
present study (Table [ and Figure 1). For both groups of subjects, 


TABLE I 


MEAN HIGHEstT (INSPIRATION) AND Lowest (EXPIRATION) HEART RATES 
DuRING SILENCE AND SPEAKING FOR NORMALS AND STUTTERERS 


Mean Mean Number 
Group Highest Rate Lowest Rate Difference Respiratory 
(Inspiration) (Expiration) Cycles Studied 
Normals, silence...... 77 70 7 123 
Stutterers, silence.... 86 80 6 134 
Normals, speaking... . 88 78 10 97 
Stutterers, speaking.. 100 89 11 80 


during both silence and speaking, the mean expiratory heart rate 
was slower than the mean inspiratory heart rate. This held true 
not only for the groups but for each individual. The expiratory 
heart rate was retarded more during speaking than during silence. 
This greater retardation is probably due to the fact that during 
speech there is generally employed a more forcible and blocked 
expiration than during silence. 


TABLE II 


MEANS AND S. D.’s ror HEART RATE DuRING SILENCE AND SPEAKING 
FOR NORMALS AND STUTTERERS 


Silence Speaking Difference 
Group Mean S. D. Mean S. D. Mean SD. 
Normals..... als Soy Ace 3.5 74 5.4 10 x, ) 
Stutterers..... ; >; 2 4.1 95 6.6 13 £.5 
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When inspiration and expiration are considered together, the 
heart rate is faster during speech than during silence for both groups” 


recorded of subjects (Table II). The same thing may be seen in Table I for 


diogram inspiration and expiration considered separately. That is, during 
nograph both inspiration and expiration the heart rate is faster during speech 
es. than during silence for both groups of subjects. ~ This finding means 
he Uni- probably that the increased activity of the individual during speech 
t in the acts to increase the heart rate. ; 
records In addition to an increase in the rate, there is also an increase in 

the variability’ of the heart beat during speaking, as shown by the 

standard deviations of the dis- 

tributions in Table II. The in- 113 « BC 

creased variability during speech 

occurred probably because of ll1° 


in man . sei ia aoe 
increased variability in activity 


— a of the individual while speaking 109 
ubjects as compared to remaining silent. ’ 107° 
ii The fact that the stutterer varied 
more during his speaking than 105 
did the normal speaker bears out 
cin this contention since he is more 103 ° 
; variable in the degree of activity 101° 
-= involved in his speech attempts. 
tory The stutterers’ heart rate was 99 ° 
tudied faster than the normals’ for both 
inspiration and expiration during 97° 
both silence and speaking. An ‘© 95 « 
increased emotionality of the © 
stutterer may have accounted .,) 93° 
for this increased heart rate. S 
The records of stutterers dur- ~ 91° 
on ing both silence and stuttering < g9° 
2 foun displayed several interesting phe- 
ratory nomena. One of these was the 87° 
eons Valsalva effect during tonic as 
during spasms (Figure II). During these 
ee spasms the heart rate became Q3° 
progressively slower. 
Two very severe stutterers 81° 
gave an atypical respiratory var- 
iation of the heart rate during 79° 
ia silence (Figure III). The cus- ‘ 
NG ; , cae a2 
tomary finding that inspiration 
— is accompanied by an acceleration — Ss & 2 ee 
© pH. and expiration by a retardation 13 579 U B 
uy of the heart rate (Figure I) did beat numbers 
9 not hold true in these two cases Fic. 2. The Valsalva effect dur- 


or 


with any degree of consistency. ing a tonic spasm. 
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We have no adequate explanation of these atypical curves. Emo- 
tional factors may have operated to produce the disturbances 
although it should be remarked that all of our stutterers were 
thoroughly accustomed to experimental procedures, having served 
in many laboratory experiments. 
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Fic. 3. Respiratory variations of the heart rate of a very severe 
stutterer during silence. The letters and figures have the same mean- 
ing as those in Fig. 1. 


During stuttering, practically all of the stutterers showed tremors 
at the rate of about 10 per second in the breathing mechanism 
(Figure IV). These tremors were probably indicative of a high 
degree of tension of the breathing muscles during stuttering. 





Fic. 4. Tremors (10 per sec.) in the breathing mechanism during 
stuttering. In all records, the heavier vertical lines give time in \ 
sec. and the lighter lines in 45 sec. An upward swing in the breathing 
curve indicates inspiration and a downward swing expiration. 


In addition to the tremors, we found practically all of the previously 
reported breathing abnormalities during stuttering speech, such as 
prolonged inspiration, interruption of expiration by short inspiratory 
movements, failure of the breathing mechanism to move either in 
or out and attempts, on the part of the stutterer to speak on rela- 
tively enipty Tungs. 
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Emo- Three very severe stutterers gave pre- 
bances mature ventricular contractions (Figure V). 
; were Premature contractions are the expression 
served of increased cardiac irritability which may 





Fic. 5-A. Left premature ventricular 
contraction during stuttering. 


result from many causes. Their frequency 
in patients with frank cardiac neurosis 
implies a relationship between this form of 
cardiac arrhythmia and anxiety states. 
The excessive use of stimulative drugs has 








Slow periodic variations in skin resistance (8 per min.) of a stutterer during stuttering. 
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Fic. 5-B. Right premature ventricular 
contraction during stuttering. 

been noted as an exciting agent. Just what 
operated during stuttering to produce the 
premature contractions is uncertain. Since 
it occurred in relatively few of our cases, 
it ought not to be taken as a characteristic 

; response of the heart during stuttering. 
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Fic. 6. Muscle action currents in the 
electrocardiogram during stuttering. 
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Several stutterers showed muscle action currents in the electro- 
cardiogram during stuttering (Figure VI). These were undoubtedly 
caused by excessive general muscular tension during the speech 
attempts. 

Some stutterers gave slow periodic reflections, 8 per min., of the 
galvanometer string during stuttering (Figure VII). These fluctua- 
tions were probably due to changes in skin resistance. 





Fic. 8. Electrocardiograms and breathing records of a normal 
speaker during silence (A) and during speaking (B). 


It would appear that the changes in heart rate during speech of 
both the normal speaker and the stutterer were secondary to changes 
in respiration and general bodily activity. This conclusion ought 
to be especially true of the increased rate and variability of the 
heart beat during speech. We believe that it is also true of the 
special phenomena noted in the electrocardiograms of the stutterers 
during stuttering. Our final conclusion would be then, that the 
varied and severe respiratory abnormalities symptomatic of stuttering 
may produce varied and relatively striking changes in the function 
of the heart. 
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